Earlier onset of melanotroph carcinogenesis in mice with inherited mutant paternal allele of the retinoblastoma gene.
The role of genomic imprinting in the development of tumors with defective retinoblastoma protein function remains debatable. Disruption of either parental allele of the murine retinoblastoma (Rb) gene is sufficient for spontaneous melanotroph carcinogenesis to occur in almost all Rb+/- mice. Nevertheless, mice with a disrupted paternal Rb allele succumb to tumors faster. In these animals, the first foci of proliferating atypical Rb-negative cells appear and progress to overtly malignant tumors earlier. In addition, more foci of early atypical proliferation are observed. In Rb+/- mice, however, parental origin influences neither Rb expression nor proliferation of melanotrophs. Accordingly, Rb-/- mice rescued by the human RB transgene transmitted either paternally or maternally have similar survival rates. Taken together, the data point to the existence of an imprinted gene in an Rb-linked locus. The function of this gene affects the onset of melanotroph carcinogenesis, likely by controlling preferential survival of the cells with secondary loss of the Rb maternal allele. Rb+/- mice may serve as useful models to identify and characterize genomic imprinting mechanisms influencing carcinogenesis associated with Rb loss of function.